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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polymer high 
in carrier-injection property, transportation, luminescent 
degree, luminescent efficiency and color purity for a field 
lumines cent element. 

SOLUTION: The polymer shown by general formula (I), a 
material for a luminescent element characterized by 
using this polymer, and the luminescent element are 
provided. In formula, Arl denotes an aromatic 
hydrocarbon group that may have a substituted group, , 
Ar2 denotes Ar1 or a conjugated unsaturated group, and 
H denotes a heteroaryl group. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]The polymer, the charge of semiconductor device material which have 
career pouring nature with high this invention, and carrier transport nature, The semiconductor 
device using it the organic electroluminescence devices which change electrical energy into light 
and can emit light. (A light emitting device is called hereafter) It is related with the light emitting 
device which can be used conveniently for the field of an electronic circuit, a transistor and a 
display device, a display, a back light, electro photography, an illumination light source, a record 
light source, the source of reading light, a sign, a signboard, interior design, an optical 
communication device, etc. about the charge of material, and a light emitting device. 
[0002] 

[Description of the Prior Art]The research and development about various display devices are 
active, and especially, since the light emitting device can obtain high-intensity luminescence by 
the low voltage, it attracts attention as a promising display device today. For example, the light 
emitting device (lamination type element) (applied physics Letters, 51 volumes. 913 pages, 1987) 
by which the organic thin film was laminated by vacuum evaporation of the organic compound, 
and the polymer system element (Nature, Vol.356, 5 March1992, 47th paragraph) are known. 
[0003]Since creation of the coating mold element by polymer system material had the especially 
simple manufacturing process, examination of former versatility had been made, but the fall of 
the further driver voltage, improvement in carrier mobility, and improvement in luminous 
efficiency were desired. When a polymer system luminescent material was used, the excimer was 
formed by the interaction between polymer chains of a drive immediately after element creation, 
or temporality, and there was a case where the problem that a luminous wavelength long-wave- 
izes from solution states arose. 

[0004]At the time of the case where it drives after temporality for a long time, or a continuation 
drive, also in endurance — the fall of luminosity occurs easily — there is a problem and the 
polymer system element had many problems for presenting practical use. 
[0005] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is in offer of the new 
light emitting device which has the characteristic of a low voltage drive, high-intensity, and high 
luminous efficiency in order to solve the above-mentioned problem at the time of using a 
manufacturing process, processability, and a polymer system material advantageous to large- 
area-i2ing, and has high-temperature-preservation endurance. As an electron device material, a 
hole or an electron is poured in and conveyed with high mobility, and providing a simple material 
has film creation. 

[0006] . 
[Means for Solving the Problem]An aforementioned problem was attained by means of following 
this invention. 

1. Polymer expressed with following general formula (I). 

[0007] 

[Formula 3] 
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Het-f-Ar'-^Het —Hkft {I ) 



[0008](Among a formula, Ar 2 expresses Ar 1 or a conjugate unsaturation group, and Het 
expresses a heteroaryl group for the aromatic hydrocarbon group in which Ar may have a 
substituent respectively.) 

2. Polymer expressed with following general formula (II). 

[0009] 

[Formula 4] 

X? \ 

s ' ' ' (II) 




[0010](n expresses five or more numbers among a formula, and Ar 2 expresses Ar 1 or a conjugate 
unsaturation group.) R 1 and R 2 express a substituent. a expresses the numbers from 0 to 3 
independently. Het expresses a heteroaryl group. 

3. Charge of light emitting device material having at least one polymer of statement in said 1 or 
2 

4 Charge of light emitting device material, wherein total number of ingredients uses polymer of 
statement for said 1 and/or 2 as two or more sorts of blend polymer. 

5 Light emitting device, wherein at least one layer contains polymer of statement in said 1 or I 
in light emitting device in which two or more organic compound layers which contain luminous 
layer or luminous layer in inter-electrode [ of a couple ] were formed. 

[Embodiment of the Invention]Hereafter, this invention is explained in detail. In this specification, 
"-" shows the range which includes the numerical value indicated before and behind that as the 
minimum and the maximum, respectively. 

[00l2]this invention person came to develop the polymer which carried out the end cap tend 
processing) of the polymer backbone end as shown in the above 1 and 2 with the heteroaryl_ 
group, in order to develop the material which has the characteristic of a low voltage dnve, high- 
intensity, and high luminous efficiency, and has high-temperature-preservation endurance as a 
result of repeating examination wholeheartedly. Although the principal chain part of the above- 
mentioned polymer was indicated by an United States patent, No. 5.777,070, etc., the polymer 
which carried out the end cap of the polymer backbone end with the heteroaryl group was not 
known until now. The light emitting device which uses the use which uses the polymer which 
carried out the end cap of the polymer backbone end with the heteroaryl group as a luminescent 
material, and this was not known at all until now, either. ^ 
[0013]The compound of general formula (I) of this invention is explained in detail. As Ar , the 
aromatic hydrocarbon group of monocyclic [ of the carbon numbers 6-20 ] or a polycyclic type is 
preferred among a formula, Especially Phenylene, naphthylene, a fluorene, an acenaphthene, 
phenanthrene, Bases, such as anthracene, fluoranthene, pyrene, perylene, rubrene, and a 
chrysene. are more preferred, and especially bases, such as phenylene, naphthylene. a fluorene, 
anthracene, fluoranthene, pyrene, perylene. and rubrene. are preferred. 
[001 ^Ar 2 is Ar 1 or a conjugate unsaturation group, and to an internal conjugated system A 
double bond, What has a triple bond and/or an aromatic ring is preferred, and a hetero aromatic 
monocyclic [ of ethylene, acetylene, and the carbon numbers 6-20 ]. monocyclic [ of the 
aromatic hydrocarbon group of a polycyclic type and the carbon numbers 2-10 ], or polycyclic- 
type group, the aromatic amine of the third class, etc. are preferred in this. 
[0015]Especially as a basis of an aromatic hydrocarbon system, bases, such as phenylene. 
naphthylene. a fluorene, an acenaphthene, phenanthrene, anthracene, fluoranthene. pyrene. 
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perylene, rubrene, and a chrysene, are preferred. 

[0016]As a hetero aromatic group, in a five-membered ring compound. A franc, a thiophene, 
pyrrole, oxazol, an isoxazole. In a thiazole. isothiazole, imidazole, oxadiazole, thiadiazole, a 
pyrazole, and 6 membered-ring compounds. In pyridine, pyridazine, pyrimidine, pyrazine, triazine, 
tetrazene, and a benzo condensed ring system. Benzoxazole, a benzthiazole, benzimidazole 
quinoline. In an isoquinoline, cinnoline, quinazoline, quinoxaline, phthalazine. benzo thiadiazole, 
benzotriazol, and especially a polycyclic condensed ring system, phenazine, phenan SURIJIN, an 
acridine, carbazole, diphenylene oxide, etc. are preferred. 

[0017]Especially as the third class arylamine, a triphenylamine, N.N'-diphenylbenzidine, a N,N - 
diphenyl-1,4-phenylenediamine, diphenylnaphthylamine, etc. are preferred. 
[0018]The above-mentioned heterocycle and the aromatic amine of the third class may be 
replaced by the same basis or aromatic hydrocarbon group, and may form such bases and 
condensed ring structures, general — an olefin system, an arylamino group, and an aromatic 
group — passing — a terrorism aromatic group — to the purpose of this invention, the basis to 
the carbon number 30 is used anyway preferably. These bases are chosen so that they may 
optimize the optical absorption of polymer, ionization potential, and/or electronic character for a 
special use. 

[0019]The above-mentioned Ar 1 and Ar 2 may have one or more substituents, respectively, and 
they are chosen so that the solubility of polymer and a process characteristic may be optimized. 
As an example of a substituent, for example, the alkyl group of the carbon numbers 1-20, the ' 
alkoxy group of the carbon numbers 1 -20 (thio), The aryloxy group (thio) of the carbon numbers 
1-20, a cyano group, a fluoro group, A chloro group, the alkoxycarbonyl group of the carbon 
numbers 1-20. the aryloxy carbonyl group of the carbon numbers 1-20, A poly (alkyleneoxy) 
group, the alkyl sulfonyl group of the carbon numbers 1 -20, The aryl sulfonyl group of the carbon 
numbers 1-20 is preferred, the alkyl group of the carbon numbers 1-16, the carbon number 1 - 
16 alkoxy groups, the polyalkylene oxy group of the carbon numbers 1-8, and a cyano group are 
more preferred, and especially the alkoxy group of the carbon numbers 1-14 is preferred. 
[0020]In general formula (I), Het expresses a heteroaryl group. The heteroaryl group of Het to 
the carbon number 25 is preferred independently respectively. What has a five-membered ring as 
for which more than a kind contains an oxygen atom, a nitrogen atom, or asulfur atom, six 
membered-rings, or poiycyclic condensed ring structure as a hetero atom is more preferred. 
[0021 ]As Het of general formula (I), specifically A franc, a thiophene, pyrrole, Oxazol, an 
isoxazole, triazole, a thiazole, isothiazole, Indore, imidazole, oxadiazole, thiadiazole, a pyrazole, 
Pyridine, pyridazine, pyrimidine, pyrazine. triazine, tetrazene, Benzoxazole, a benzthiazole. 
benzimidazole quinoline, An isoquinoline, cinnoline, quinazoline, quinoxaline, phthalazine, Benzo 
thiadiazole, benzotriazol, phenazine, phenan SURIJIN, An acridine, carbazole, and benz oxadiazole 
are more preferred. Bases, such as a franc, a thiophene, a pyrazole, imidazole, triazole, a thiazole, 
Indore, thiadiazole, pyridine, pyrimidine, pyrazine, triazine, quinoline, an isoquinoline, and benz 
oxadiazole, are still more preferred. The above-mentioned heterocycle may be replaced by the 
same basis, the alkyl group, the alkoxy group, the aryloxy group, or the aromatic hydrocarbon 
group, and may form such bases and condensed ring structures. 

[0022]The compound of general formula (II) of this invention is explained in detail. As R 1 , 
independently, respectively The alky! group to the carbon numbers 1-20, The alkyl group to the 
carbon numbers 1-20 containing one or more sulfur atoms, nitrogen atoms, oxygen atoms, or 
silicon atoms. The alkylcarbonyloxy group to the carbon numbers 4-16 and the aryl group to the 
carbon numbers 6-16 are preferred, and may form the ring structure of the carbon numbers 4- 
20 of a fluorene ring which combine with a carbon atom the 9th place, and contain a ring 
structure, or the sulfur atom, nitrogen atom or oxygen atom of the carbon numbers 5-20. 
[0023]As R 1 , the alkyl group to the carbon numbers 1-16. the polyalkylene oxy group to the 
carbon numbers 1 -1 6, The alkylcarbonyloxy group to the carbon numbers 4-8 and the aryl group 
to the carbon numbers 6-14 are more preferred, A methyl group, an ethyl group, a normal propyl 
group, an isopropyl group, a normal butyl group. An isobutyl group, a normal hexyl group, a normal 
octyl group, a 2-ethylhexyl group. The normal dodecyl, a normal hexadecyl group, a methoxy 
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ethoxyethyl group, An ethoxyethoxyethyl group, methyl carbonyloxy group, ethyl carbonyloxy 
group, Normal propyl carbonyloxy group, isopropyl carbonyloxy group, normal butyl carbonyloxy 
group, isobutyl carbonyloxy group, normal hexyl carbonyloxy group, a phenyl group, a naphthyl 
group, and especially an anthryl group are preferred. 

[0024] As R 2 , independently, respectively The alkyl group to the carbon numbers 1-20, The 
alkyloxy group to the carbon numbers 1-20, the thioether group to the carbon numbers 1-20, 
The alkylcarbonyloxy group or cyano group to the carbon numbers 1-20 is preferred, The alkyl 
group to the carbon numbers 1-16, the alkyloxy group to the carbon numbers 1-16, The 
thioether group to the carbon numbers 1-16, the alkylcarbonyloxy group to the carbon numbers 
1-16 or a cyano group is more preferred, A methyl group, an ethyl group, a normal propyl group, 
an isopropyl group, a normal butyl group, An isobutyl group, a normal hexyl group, a normal octyl 
group, a 2-ethylhexyl group. The normal dodecyl, a normal hexadecyl group, a methoxy group, an 
ethoxy basis, A normal propyloxy group, an isopropyloxy group, a normal butyloxy group, An 
isobutyloxy group, a normal hexyloxy group, a normal octyloxy group, 2-ethylhexyloxy group, a 
normal dodecyloxy group, a normal hexadecyloxy group, a methylthio group, an ethyl thio group, a 
normal propyl thio group, an isopropyl thio group, a normal butyl thio group, an isobutyl thio 
group, a normal hexyl thio group, A normal octylthio group, a 2-ethylhexyl thio group, a normal 
dodecyl thio group. A normal hexadecyl thio group, methyl carbonyloxy group, ethyl carbonyloxy 
group, Normal propyl carbonyloxy group, isopropyl carbonyloxy group, Normal butyl carbonyloxy 
group, isobutyl carbonyloxy group, Normal hexyl carbonyloxy group, normal octyl carbonyloxy 
group, 2-ethylhexyl carbonyloxy group, normal dodecyl carbonyloxy group, normal hexadecyl 
carbonyloxy group, and especially a cyano group are preferred. 

[0025]The basis same with having stated in explanation of the above-mentioned general formula 
(I) as Het is preferred. The basis same with having stated in explanation of the above-mentioned 
general formula (I) as Ar 2 is preferred, a expresses the numbers from 0 to 3 independently. As 
the degree of polymerization n of polymer, 5-100000 are preferred. 10-100000 are more 
preferred, and 20-espeoially 100000 are preferred. 

[0026]The effective typical example of a compound is especially shown among the compounds 
expressed with general formula (I) and general formula (II) which are used for this invention. 
[0027] 
[Formula 5] 
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[Formula 6] 
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[0029]The manufacturing method of the polymer expressed with above general formula (I) and 
general formula (II) is explained- The method of a polymerization can be performed in accordance 
with the method currently indicated by an United States patent. No. 5,777.070, etc. and the 
method indicated in 30 volumes, 7686 -7691 paragraph, etc. in Macromolecules and 1997. 
[0030]When polymerizing by a coupling reaction of a boric acid reagent of two organic functions, 
and an aromatic halogenide, a ratio (mole ratio) of both monomers, 0.90:1.10 to 1.00:1.00 is 
preferred, 0.95:1.05 to 1.00:1.00 is more preferred, and especially 0.98:1.02 to 1.00:1.00 is 
preferred. 

[003l]As for a solvent to be used, what dissolves [ more than 1 mass % ] each monomer 
preferably at least in more than 2 mass %, and makes a solution is preferred, and more 
preferably. Although an aromatic group content solvent to the carbon numbers 6-20 especially 
benzene, toluene, xylene, ethylbenzene. mesitylene, anisoles, or these fluorinated compounds are 
preferred, toluene is used most suitably. 

[0032] Quantity of a solvent to be used is chosen so that a reaction mixture thickened according 
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to advance of a polymerization can be stirred effectively, but its 1-100 ml is generally preferred 
to 1 g of monomers, its 3-50 ml is more preferred, and especially its 5-20 ml is preferred. 
[0033]As a base to be used, a water-soluble organic base is preferred, alkali metal carbonate arid 
an alkaline metal hydrogencarbonate are more preferred, and potassium carbonate and especially 
sodium carbonate are preferred. As underwater concentration of a base to be used, 1 - 
decanormal are preferred, 1-5 N is more preferred, and especially 1-3 N is preferred. As a 
' quantity of a base to be used, 1-10 Eq is preferred to a haiogenide monomer, 1-5 Eq is more 
preferred, and especially 1-3 Eq is preferred. 

[0034]As a polymerization catalyst to be used, a palladium catalyst is preferred, Pd(II) salt or 
zero valent palladium (Pd (0)) is more preferred, and palladium acetate or especially tetrakis 
(triphenylphosphine) palladium is preferred. As a quantity of a polymerization catalyst to be used, 
a 1x10" 6 - 1x1 0 _1 mol is preferred to 1 mol of monomers, a 1x1 0" 5 - 1x10 2 mol is more 
preferred, and especially a 1x10 " 4 - 5x1 0 -3 mol is preferred. 

[0035]Use of a correlation move catalyst is dramatically effective in order to raise a degree of 
polymerization of polymer. As a correlation move catalyst to be used, ammonium salt, 
phosphonium salt. Crown ether, KURIPUTAN, etc. are preferred and Tetra alkylammon.um halide, 
Tetra alkylammonium hydrogensulfate, tetra alkylammonium hydroxide, etc. are more preferred, 
and tetranormal butyl ammonium halide, benzyl triethyl ammonium halide, especially TO RIKA prill 
ylmethyl ammoniiimchloride, etc. are preferred. As a quantity of a correlation move catalyst to 
be used, 0.001 mol - 1 mol are preferred to 1 mol of monomers, 0.01 mol - 0.5 mol are more 
pre f errec |, and 0.05 mol - especially 0.3 mol are preferred. 

[0036]Although near the boiling point of a solvent to be used is preferred as a temperature of a 
polymerization reaction, room temperature -170 ** is preferred, room temperature -150 ** is 
more preferred, and especially room temperature -130 ** is preferred. As polymerization time, 1 
to 50 hours is preferred, 1 to 24 hours is more preferred, and especially 1 to 10 hours are 
preferred. As a degree of polymerization of polymer to generate, 5-100000 are preferred, 10 
100000 are more preferred, and 20-especially 100000 are preferred. As for a degree of 
dispersion of polymer, 1.0-10 are preferred, 1.0-7.0 are more preferred, and 1 .0-espeoially 5.0 

C003 P 7]Akhough a purification method of polymerized polymer is not limited in particular, either, 
after usually diluting a reaction solution with a solvent suitable for direct or the above- 
mentioned polymerization, a method of trickling into a poor solvent and carrying out 
reprecipitation refining is preferred. As a poor solvent, alcohol, water, acetone, acetate ester, 
acetonitrile. Hydrocarbon system solvents and these mixed solvents have them, and Ethanol, 
methanol, [ preferred ] Water, acetone, ethyl acetate, acetonitrile. hexane. heptane, and these 
mixed solvents are more preferred, and ethanol, methanol, water, acetone, ethyl acetate, 
acetonitrile, hexane, and these mixed solvents are more preferred. 

[0038]A polymer expressed with general formula (I) and/or (II) of this invention may be used as 
blend polymer (mixture of polymer of two or more ingredients), when using it as a charge of light 
emitting device material containing these. It may be general formula (I) and/or (II) itself, and 
polymer to mix may be conjugated polymer of the same kind, such as polyphenylene and Polyful 
Oren, and other polymer may be sufficient as it Other polymer may be semiconducting polymer 
which has carrier transport nature, such as a polyvinyl carbazole, and may be inactive polymer 
which does not reveal physicochemical influence substantially, such as poly alkyl (meta) acrylate, 
polycarbonate, and polystyrene. The above-mentioned polymer to mix does not have to be 
carried out even if it is carrying out the end cap of the polymer backbone end. 
[0039]A charge of light emitting device material having at least one polymer expressed with 
general formula (I) and general formula (ID is explained. A charge of light emitting device material 
as used in this invention means material which bears two or more roles called a luminescent 
compound independent role or an electron injectional compound, an electron-transport-property 
compound, a hole injectional compound, a hole transportability compound, and host compound. 
[0040]A polymer in this invention may be a homopolymer which consists of a single ingredient, 
and may be a copolymer which consists of multicomponent. It may be used after refining polymer 



JP,Z002-293888,A [DETAILED DESCRIPTION] 



8/15 ^— i> 



produced by polymerizing a monomer in a specific meltable solvent as mentioned above 
remaining as it is or if needed. . A 

[0041 ]It is preferred that a polymer expressed with general formula (I) or general formula (II) 
from a viewpoint of carrier mobility bears an electron injectional compound, an electron- 
transport-property compound, a hole injectional compound, a hole transportabthty compound 
host compounds, and two or more of these roles. Although a degree of the carrier mobility of 
polymer as a charge of light emitting device material or a charge of se miconductor device 
material is not limited in particular, either, in the range of the field intensity 400-1000 (V/cm) 
(1/2). electron mobility and Hall mobility - 1.0x10" 8 cm " a va,ue more than 2 -V 1 - S - 1 being 
preferred, and, 1.0x10" 7 cm ~ a va,ue more than ^V^-s" 1 is more preferred -- 1.0x10 'cm 
especially a value more than 2_y-1_ g -1 j s preferred. 

[0042]luminescence **** which contains a polymer by which at least one layer is expressed with 
general formula (I) or general formula (II) in a light emitting device in which two or more orgamc 
compound thin layers which contain a luminous layer or a luminous layer ,n inter-electrode [ of a 
couple ] were formed — it ****** just Although a degree of the carrier mobility of polymer as a 
charge of light emitting device material or a charge of semiconductor device material is not 
limited in particular, either, in the range of the field intensity 400-1 000 (V/cm) ( )\ electron 
mobility and Hall mobility - LOxlO^cm ~ a va, " e ™ re *" ^V 1 -*" 1 being preferred, and 
1.0x10 7 cm " * more than 2 -V- 1 -s" 1 is more preferred - 1 .0x10" 6 c m " * a ^ more 
than 2_ V -I_ a -1 is p re f err ed. 

[0043]A light emitting device of this invention is the composition in which two or more organic 
compound thin layers containing a luminous layer or a luminous layer were formed may have a 
protective layer besides a luminous layer etc. in inter-electrode [ of a couple of the anode and 
the negative pole ]. and may equip it with a function of others [ each class / these J, 
respectively. Various materials can be used for formation- of -each class, respectively. 
[0044]A compound in which an organic compound layer serves both as an electron injectional 
compound, an electron-transport-property compound, electron injection nature, and 
transportability (electron injection nature and transportability compound), A compound which 
serves both as a hole injectional compound, a hole transportability compound, hole pouring 
nature, and hole transportability (hole pouring nature and transportability compound), A 
compound which serves as each of electron injection nature and transportability and hole 
pouring nature and transportability (electron injection nature and transportability compound and 
hole pouring nature and transportability compound), Some materials chosen from a luminescent 
compound, a host compound, an electron-donative dopant an electronic receptiveness dopant, 
etc. are contained and used. 

[0045]An organic compound layer of this invention may comprise only a high molecular 
compound, and may comprise a high molecular compound and a mixture of a low molecular 
weight compound, or whichever may be sufficient as it. 

[0046]An electron injectional compound contained in an organic compound layer used for a light 
emitting device of this invention, An electron-transport-property compound, an electron 
injection nature and transportability compound, a hole injectional compound, A hole 
transportability compound, a hole pouring nature and transportability compound, an electron 
injection nature and transportability compound and hole pouring nature and transportability 
compound, Character and a portion which bear some functions may contain these compounds, 
such as a luminescent compound, a host compound, an electron-donative dopant, and an 
electronic receptiveness dopant, in one molecule. Each function may be divided into a separate 
molecule. ... ^ A 

[0047]The rate of contribution of electron injection nature which an electron injection nature and 
transportability compound and hole pouring nature and transportability compound bears and 
transportability, hole pouring nature, and transportability can take a value which changes with 
compounds. , 
[0048] Electron mobility of an organic compound layer of this invention is the range ot a 
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viewpoint of drive, voltage to the field intensity 400-1000 (V/cm) ( 1/2 X S.OxlO^cm a va,ue more 
than 2_ V -U S -1 is pre f e rred - 1.0x1O" 7 cm ~ a value more 2 ~V 1 -s' 1 is more preferred - 
5 0x10~ 6 cm ~~ eS f ecially a va,ue more than 2 ~V~ 1 -s _1 is preferred. 

[0049]Electron mobility of an organic compound layer An electron injectional compound, an 
electron-transport-property compound. Although prescribed by electron mob.lity which each 
compound itself which constitutes this layer of an electron injection nature and transportability 
compound, a hole injectional compound, a hole transportability compound, a hole pouring nature 
and transportability compound, and an electron injection nature and transportability compound 
and hole pouring nature and transportability compound has, Electron mobility is prescribed by 
mixed amount of these compounds. As a compound which has a value of th.s electron mobility, 
although a hetero atom content organic compound, an electron-transport-property organic 
compound, an organic compound complex, an organometallic complex, an organic metallic 
compound, electron donor acceptor complexes and these polymers, conjugated system polymer, 
a conductive polymer, etc. are mainly known. It will not be limited especially if a value of the 
above-mentioned electron mobility is filled, and it can be used, choosing suitably. In the above 
mentioned example, a nitrogen-containing organic compound, an oxygenated organic compound, 
a sulfur-containing organic compound. A boron-bearing organic compound, a silicon-containing 
organic compound, a phosphorus-containing organic compound, a liquid crystallinity organ.c 
compound, A crystalline organic compound, an organic compound complex, an organometallic 
complex, an organic metallic compound, An electron donor acceptor complex, conjugated system 
polymer etc are preferred, and an electron donor acceptor complex of hetero atom content 
aromatic organic and hetero atom content aromatic organic, an organic metallic compound, an 
electron donor acceptor complex, a liquid crystallinity organic compound, crystalline organic 
compounds and these polymers, conjugated system polymer, etc. are especially more preferred. 
[0050]measurement of electron mobility in this invention — time OBU a flight (TOF , s cal ed 
hereafter) — it measured by law. Synthetic about the TOF method Metals (Synth.Met.) 111/112 
(2000). A 331 -page statement can be referred to. 

[0051 Ionization potential of a compound used for an organic compound layer of th.s invention is 
decided with a compound which usually has the minimum. As for ionization potential of this 
compound, it is preferred that it is not less than 4.7 eV 1 0.0 eV or less in a viewpoint of hole 
pouring nature, it is more preferred that it is [ not less than 4.8 eV ] 10.0 eV or less, and it is still 
more preferred that it is [ not less than 4.9 eV 3 10.0 eV or less. It is preferred that ionization 
potential of an arylamine derivative used for an. organic compound layer of this invention is not 
less than 5.0 eV 10.0 eV or less in a viewpoint of hole pouring nature similarly. It is more 
preferred tfiat it is [ not less than 5.1 eV ] 10.0 eVor less, and it is still more preferred that it is 
[ not less than 5.2 eV 3 1 0.0 eV or less. 

[0052]When using an organic compound layer of this invention, an organic compound layer of th.s 
invention may be provided on a thin film like a PEDOT-PSS film (polyethylene dioxythiophene 
polystyrene sulfonate dope object) which carried out drainage system spreading. When providing 
an organic compound layer of this invention, a low molecule vacuum evaporation process may be 
sufficient, and a spreading process may be sufficient. In the case of a spreading process, as a 
desirable coating solvent Water, methanol, ethanol. Propanol, isopropanol, butanol, formic acid, 
acetic acid, methyl cellosolve, Ethylcellosolve, ethylene glycol, propylene glycol, dioxane, 
Benzene, toluene, xylene, chloroform, dichloromethane, a dichloroethane, Tetrahydrofurans and 
these mixed solvents have them, and Water, methanol. [ preferred 3 Ethanol, propanol. 
isopropanol. acetic acid, methyl cellosolve. ethylcellosolve. ethylene glycol, dioxane, toluene, 
chloroform, dichloromethane, a dichloroethane, tetrahydrofurans, and these mixed solvents are 
more preferred. 

[00533The anode can supply a hole to a hole injectional compound, a hole transportability 
compound, a hole pouring nature and transportability compound, a host compound, etc., metal, an 
alloy a metallic oxide, conductive compounds, these mixtures, etc. can be used, and a work 
function is not less than 4-eV material preferably. As an example, conductive metallic oxide, 
such as tin oxide, a zinc oxide, indium oxide, and tin dope indium oxide (ITO), Or metal, such as 
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gold, silver, chromium, and nickel, and a mixture of these metal and conductive metallic ox.de. or 
inorganic conductive substances (laminated material, iodination copper, copper sulfide, etc.) and 
an organic conductive material (poly aniline.) A polythiophene, polypyrrole, etc. are mentioned by 
laminated material of these and ITO, etc., and them preferably, It is conductive metallic oxide, 
organic conductive materials, or such laminated material, and a point to ITO or ITO/PEDOT-PSS 
laminated material, such as productivity, high conductivity, and transparency, are more preferred. 
Usually a thing of the range of 10 nm - 5 micrometers is preferred, and are 50 nm - 1 
micrometer more preferably, and thickness of the anode is 100 nm - 500 nm still more 
preferably, although it is selectable suitably by material. 

[0054]What usually carried out the stratification of the anode on soda lime glass, alkali free glass, 
transparent resin boards, etc. is used. When using glass, in order to lessen elution ion from glass, 
about the construction material, it is preferred to use alkali free glass. When using soda lime 
glass, it is preferred to use what gave barrier coating sealant, such as silica. If thickness of a 
substrate is enough to maintain a mechanical strength, there will be no restriction in particular, 
but in using glass, it usually uses a thing of 0.7 mm or more preferably 0.2 mm or more. Although 
various methods are used for creation of the anode with material, when it is ITO, for example, 
film formation is carried out by methods, such as spreading of an electron beam method, 
sputtering process, resistance heating vacuum deposition, chemical reaction methods (sol-gel 
method etc.), and an ITO dispersed matter. By washing and other processings, the anode can 
drop driver voltage of an element and can also raise luminous efficiency. For example, in ITO, 
UV-ozonization, plasma treatment, etc. are effective. 

[0055]The negative pole supplies an electron to an electron injectionai compound, an electron- 
transport-property compound, an electron injection nature and transportability compound, a host 
compound, etc.. and is chosen in consideration of adhesion with these compounds and matrix 
compounds, ionization potential, stability, etc. As a material of the negative pole, metal, an alloy, 
a metal halogenide, a metallic oxide, an electrical conductivity compound, Organic metal salt, 
these mixtures, or laminated material can be used, As an example, alkaline metals (for example, 
Li, Na, K, etc.) and fluoride of those, or an oxide, Alkaline-earth metals (for example, Mg, Ca, etc.) 
and fluoride of those, or an oxide, Gold, silver, lead, ARUNIUMU, sodium potassium alloys, or 
those mixed metals, Lithium aluminum alloys or those mixed metals, magnesium silver alloys, or 
those mixed metals, An organic compound salt of rare earth metals, such as indium and 
ITTERIBIUMU, an alkaline metal, and alkaline-earth metals, etc. are mentioned. A work function 
is material of 4 eV or less preferably, and they are aluminum, lithium aluminum alloys or those 
mixed metals, magnesium silver alloys or those mixed metals, organic lithium salt etc. more 
preferably. 

[0056]The negative pole can also take a laminated structure containing not only layer structure 
of the above-mentioned compound and a mixture but the above-mentioned compound and a 
mixture. Usually the range of 10 nm - 5 micrometers is preferred, and are 50 nm - 1 micrometer 
more preferably, and thickness of the negative pole is 100 nm - 1 micrometer stilf more 
preferably, although it is selectable suitably by material. Methods, such as an electron beam 
method, sputtering process, resistance heating vacuum deposition, and a coating method, are 
used for production of the negative pole, and vapor-depositing metal alone can also vapor- 
deposit two or more ingredients simultaneously. An alloy which is possible also for vapor- 
depositing two or more metal simultaneously, and forming an alloy electrode, and was adjusted 
beforehand may be made to vapor-deposit. The lower one of sheet resistance of the anode and 
the negative pole is preferred, and below 1 5ohms / ** are preferred. 

[0057]The luminescent compound can pour in a hole from the anode or a hole pouring layer, and 
a hole transporting bed at the time of an applied electric field, and The negative pole or an 
electronic injection layer, As long as it has a function in which an electron can be poured in from 
an electron transport layer, and a function, to which a poured-in electric charge is moved and a 
function to provide a hole and a place of electronic recombination and to make them emit light, it 
may be good and a singlet exciton or a triplet exciton may emit [ anything ] light either. Although 
a conjugated system unsaturated compound, an altmetal-ized metal complex, or a porphyrin 
metal complex is mentioned preferably as a luminescent compound, other luminescent materials 
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may be used together and used. A luminescent material may use low molecule material, using a 
polymer. A compound etc. which are specifically listed below can be used. 
[0058](a) Benzooxazol, benzimidazole, benzothiazole, Styryl benzene, polyphenyl. 
diphenylbutadiene, tetraphenylbutadiene, NAFUTARU imide. coumarin, perylene, and pen non, 
oxadiazole, Aldazine. a cyclopentadiene. screw styryl anthracene. Quinacridone. pyrrolo pyridine, 
thiadiazolo pyridine, a cyclopentadiene. styryl amine, an aromatic dimethylidyne compound, 
pyrenes, these derivatives, etc. 

(b) Various metal complexes etc. which are represented by an eight quinolinol, and a metal 
complex and a rare earth complex of the derivative. 

(c) (d) altmetal-ized metal complexes, such as a polythiophene. polyphenylene, Polyful Uren, 
polyphenylene vinylene, and these replaced polymer compounds, or a porphyrin metal complex. 
[0059]The compound preferably used also in said compound is as follows. Styryl benzene, 
polyphenyl, diphenylbutadiene, tetraphenylbutadiene, A coumarin. perylene, oxadiazole screw 
styryl anthracene, Quinacridone, a cyclopentadiene, styryl amine, an aromatic dimethylidyne 
compound, Various metal complexes etc. which are represented by; eight quinolinol and metal 
complexes and rare earth complexes of the derivative, such as pyrenes and these derivatives; A 
polythiophene, Polyphenylene, Polyful Oren, polyphenylene vinylene, these replaced polymer 
compounds, etc.; an altmetal-ized metal complex or porphyrin metal complex : [0060JThe 
compound used still more preferably also in said compound is as follows. Styryl benzene, 
polyphenyl. diphenylbutadiene, tetraphenylbutadiene, A coumarin, perylene, oxadiazole. screw 
styryl anthracene. Various metal complexes etc. which are represented by; eight quinolinol, and 
metal complexes and rare earth complexes of the derivative, such as styryl am.ne, an aromatic 
dimethylidyne compound, pyrenes, and these derivatives; A polythiophene, Polyphenylene, Polyful 
Oren polyphenylene vinylene. these replaced polymer compounds, etc.; an altmetal-ized metal 
complex or porphyrin metal complex ; [0061] Although thickness in particular of an organic 
compound layer is not limited, usually a thing of the range of 1 nm - 5 micrometers is preferred, 
and are 5 nm - 1 micrometer more preferably, and it is 10 nm - 500 nm still more preferably. 
[0062]Although a formation method in particular of an organic compound layer is not limited, 
resistance heating vacuum evaporation, an electron beam, sputtering, a molecule laminated 
layers method, and a coating method (a spin coat method.) Methods, such as the ink jet 
methods, such as the cast method and a dip coating method, print processes, a replica method, 
and the LB (Langmuir Blodgett) method, are used, and they are resistance heating vacuum 
evaporation, a coating method, the ink jet method, and print processes preferably. In the case of 
a coating method, the ink jet method, and print processes, can dissolve or distribute with a 
resinous principle and as a resinous principle for example, Polyvinyl chloride, polycarbonate, 
polystyrene, polymethylmethacrylate, Polybutyl methacrylate, polyester, polysulfone. 
polyphenylene oxide, Polybutadiene, poly (N-vinyicarbazole), hydrocarbon resin, Ketone resin, 
phenoxy resin, polyamide, ethyl cellulose, vinyl acetate. ABS plastics, polyurethane, melamme 
resin, unsaturated polyester resin, alkyd resin, an epoxy resin, silicon resin, etc. are mentioned. 
[0063]Hole pouring nature and a hole transportability compound are carrying out the owner of a 
function to pour in a hole from the anode, a function to convey a hole, and the function that 
carries out the barrier of the electron poured in from the negative pole either, and a low 
molecular weight compound is just used for them, using a polymer. As the example, carbazole, 
triazole oxazol, Oxadiazole, imidazole, a poly aryl alkane, pyrazoline. A pyrazolone, a 
phenylenediamine, arylamine. amino substitution CULCON, Styryl anthracene, fluorenone, 
hydrazone, a stilbene, a silazane. And these derivatives, an aromatic tertiary-amme compound, a 
styryl amine compound, An aromatic JIMECHIRI DIN system compound, a porphyrin system 
compound, a polysilane system compound. Conductive polymer oligomer, such as a poly (N 
vinylcarbazole) derivative, an aniline system copolymer, a thiophene compound, a polythiophene, 
substitution, and an unreplaced polythiophene polystyrene sulfonate mixture, etc. may be 
mentioned, and they may be these mixtures. Especially Carbazole, triazole, oxazol, oxadiazole, 
Imidazole, a phenylenediamine, arylamine, fluorenone. A stilbene, silazanes and these derivatives, 
an aromatic tertiary-amine compound, Conductive polymer oligomer, such as a styryl amine 
compound, an aromatic JIMECHIRI DIN system compound, an aniline system copolymer, a 
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thiophene compound, a polythiophene, substitution, and an unreplaced polythiophene polystyrene 
sulfonate mixture, etc. are more preferred. Also in this, in respect of a hole transportation 
function, carbazole, triazole, oxazoi. Oxadiazole, imidazole, a phenylened.am.ne, arylamme, 
Conductive polymer oligomer, such as fluorenone. silazanes and these der.vat.ves. an ^omato 
tertiary-amine compound, a thiophene compound, substitution, and an unreplaced polyth.ophene 
polystyrene sulfonate mixture, etc. are still more preferred. 

[0064]The material of an electron injectional compound, an electron-transport-property 
compound, and an electron injection nature and transportability compound should just be 
carrying out the owner of a function to pour in an electron from the negative pole, a funct.cn to 
convey an electron, and the function that carries out the barrier of the hole poured in from the 
anode either. As an example, pyridine, pyrazine, quinoline, quinoxaline phenanthroline. Triazme, 
thieno pyrazine. benzimidazole benzoxazole, Benzotriazol, phenanthridine, tnazole, oxazoi, 
Oxadiazole fluorenone. anthra quinodimethane, Antron, Diphenylquinone, th.opyrandiox.de, rib 
diimide full 0RENIR1DEN methane, Various metal complexes etc. which make a ligand a metal 
complex of heterocyclic tetracarboxylic anhydrides, such as JISUCHIRIRU pyraz.ne, 
phthalooyanines and these derivatives, and naphthalene perylene, and an e.ght-quino mol 
derivative, metal phthalocyanine and benzooxazol, and benzothiazole are mentioned It may be 
used as a mixture or polymer. Especially Pyridine, pyrazine, quinoline, qu.noxal.ne. phenanthroline, 
Triazine phenanthridine, triazole. oxazoi, oxadiazole. Heterocyclic tetracarboxylic anhydrides, 
such as fluorenone, phthalooyanines and these derivatives, and naphthalene perylene, These 
polymer such as various metal complexes which make a ligand a metal complex, metal 
phthalocyanine and benzooxazol, and benzothiazole of an eight-quinolinol der.vat.ve, is more 
preferred. Also in this, pyridine, pyrazine. quinoline, quinoxaline. phenanthroline, A metal complex, 
metal phthalooyanines, and these polymer of triazine, triazole, oxazoi. oxadiazole fluorenone 
phthalooyanines and these derivatives, and an eight-quinolinol der.vative are still more preferred. 

[0065]Although arylamine contained in an organic compound layer in this invention and its 
derivative usually act as hole pouring nature and a hole transportability compound, and host 
compounds, if it becomes polymers, acting also as an electronHransport-property compound .s 
known, arylamine and its derivative - concrete - doria -- reel amine and its der.vat.ve, N- 
phenylcarbazole, and its derivative are preferred, and N-phenylcarbazole and its derivative are 
used more preferably especially. These may be low molecular weight compounds, or may be high 
molecular compounds. 

[0066]What is necessary is just to have the function to prevent what promotes element 
deterioration, such as moisture and oxygen, from invading into an element as a material of a 
protective layer. As the example. In, Sn, Pb. Au. Cu, Ag. aluminum, Metal such as T, and nickel. 
MgO. SiO, Si0 2 , aluminum 2 0 3 , GeO, NiO, CaO, BaO. Fe 2 0 3 , Y 2 0 3 , Metallic oxides, such as T.0 2 , 
MgF 2 , LiF, AIF 3 , Metal fluorides, such as CaF 2 , polyethylene, polypropylene, 
polymethylmethacrylate, Polyimide, poly urea, polytetrafluoroethylene, polychlorotrifluoroethylene 
resin A copolymer of poly dichlorodifluoroethene, chlorotrifluoroethylene, and 
dichlorodifluoroethene, A copolymer produced by making carry out copolymerization of the 
monomer mixture containing tetrafluoroethylene and at least one sort of oomonomers. a 
fluorine-containing copolymer which has cyclic structure in a copolymerization main i chain, an 
absorptivity substance of 1% or more of water absorption, a dampproof substance of 0.1% or less 

of water absorption, etc. are mentioned. 

[0067]Also about a formation method of a protective layer, there is no limitation in particular and 
For example, chemical vapor deposition (CVD method), A vacuum deposition method, sputtering 
process, a reactive-sputtering method, a molecular beam epitaxy (MBE) method, The ionized 
cluster beam method, the ion plating method, the plasma polymerizing method (the high" 
frequency excitation ion plating method), plasma CVD method, a laser CVD method, a heat CVD 
method, a gas sauce CVD method, the ink jet method, print processes, a coating method, and a 
replica method are applicable. 
[0068] 
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[Example]Although an example is given to below and this invention is concretely explained to it, 
thereby, this invention is not limited. , - . 

The bottom of an example 1 (composition of illustration compound 5) n.trogen a.r current .6064 
g (2.50mmol) of 2,7-bis(4,4,5,5H:etramethyl 1,3.2-dioxa rag ****- 2-yl)-9,9-d.-normaI octyl 
fiuorenes 13711 g (2.50mmol) of 2,7-dibromo-9,9-di-normal octyl fiuorenes, 1 1 ml of toluene 
and 0.1 25 g (0.31 mmol) of TO RIKA prill ylmethyl ammoniumchloride were put m. and rt .stirred at 
the room temperature for 10 minutes. Subsequently. 0.015 g (0.01 2mmol:0.26-mol%) o f tetraks 
(triphenylphosphine) palladium was added, and it stirred at the room temperature for 10 minutes. 
S bSantly 4.17 ml of 2M sodium carbonate solution was added, and it stirred strongly for 2 
hours flowing back gent.y. Subsequently, 4.17 ml of toluene was added, and * 
15 hours, flowing back. Subsequently, it stirred for further 9 hours having added 5 ml of toluene 
and flowing back, subsequently — as an end processing agent — The pyridine- o boronic - 
acid - o 138 g (1.l25mmol) was added, it stirred flowing back for 15 hours, and subsequent^ 
0 084 g (0.53mmol) of 3-bromopyridine was added, and it stirred, flowing back for 5 hours After 
ending reaction, after adding and diluting 20 ml of toluene, the reaction mixture was cooled to 
the room temperature, and reprecipitation refining was dropped and earned out. st.rr.ng in the 
solution of methanolrwater =1 0:1 (volume ratio): After filtering and collectmg the obta.ned 
polymer, methanol and water washed several times. Subsequently, vacuum drymg was earned out 
at the room temperature, and polymer of the illustration compound 5 was obtained. The average 
molecular weight (Mw) 76000 (polystyrene conversion), the number average molecular weignt 
OSS 3lS )1%ZL conversion), Ionization potential (IP) 5.80-eV, 3.0 eV of electron affimty, 
and energy gap 2.80eV, the luminescence maximum wavelength of 416 nm of a solution, 
absorption maximum wavelength of 390 nm (inside of chloroform, 1x1 0" 7 mol/l). 
[0069]The 2 7-dibromo-9.9-di-normal octyl fluorene of example 2 (compos.t,on of the illustration 
compound 6) Example 1 is replaced with 4.7-dibromo-2.1,3-benzo thiadlazole. As an end 
processing agent, except having used 4-bromobenzo furazan and 2,1 3-benzooxazol- 4 ****** 
****************** it refined by having polymerized like Example 1, and the polymer of the 
illustration compound 6 was obtained, respectively. The average molecular weigh t (Mw) 1 6000, 
the number average molecular weight (Mn) 9000, ionization potential (IP)5.86eV 3.49 eV of 
electron affinity, and energy gap 2.37eV, the luminescence maximum wavelength of 545 nm of a 
solution, the absorption maximum wavelength of 449 nm (inside of chloroform, 1x10 
[0070]The 2 7-dibromo-9.9-di-normal octyl fluorene of example 3 (composition of the illustration 
compound 7) Example 1 is replaced with N,N'-JI (4-bromo P hen y l)-N.N'-di P hen y lbenz.d in e, As an 
end processing agent, except having used 2-bromo thieno th.ophene and th.eno ****** j 
******-******************, it refined by having polymerized like Example 1, and the polymer 
of the illustration compound 7 was obtained, respectively. The .v.rw mota««lj «wjght (Mw) 
47000, the number average molecular weight (Mn) 20000, ionization potential (IP)5 56eV 2.66 eV 
of electron affinity, and energy gap 2.90eV, the luminescence maximum wavelength of 431 nm of 
a solution, the absorption maximum wavelength of 376 nm (inside of chloroform, 1x10" mol/l). 
[007l]Example 4. (Composition of the illustration compound 1) The 2,7-screw of Example 1. 
(4 4 5 5-tetramethyl 1,3,2-dioxa rag ****- 2-yl) A-9,9-di-normal octyl fluorene 2.5-b.s(4 4^.5. 
tetramethyl 1,3,2-dioxa rag ****- 2-ylM, Except having replaced the 2.7-d.bromo-9.9 d. 
normal octyl fluorene with 2,5-dibromo-1 ,4-di-normal decyloxy benzene, with 4-di-normal 
decyloxy benzene, it refined by having polymerized like Example 1, and the polymer -of the 
illustration compound 1 was obtained with it The average molecular weig ht (Mw) 8000 the 
number average molecular weight (Mn) 5000, ionization potential (IP)5.85eV 2 81 eV of electron 
affinity, and energy gap 3.04eV, the luminescence maximum wavelength of 414 nm of a solution, 
the absorption maximum wavelength of 358 nm (inside of chloroform, 1x10 7 mol/l). 
[0072]On the ITO board which carried out example 5 (creation of light emitting device) washing, 
Baytron P (a PEDOT/PSS solution (poly(3, 4) ethylene dioxythiophene polystyrene sulfonate 
dope object) / Beyer company make) 1000 rpm, After carrying out a spin coat in 30 seconds, 
vacuum dr/ing was carried out at 150 ** for 1.5 hours, and hole pouring / transportabHity film 
was created (about 100 nm of thickness). The spin coat (1000 rpm, 20 seconds) of the solution 
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which beside melted 40 mg of the illustration compound 5 in 4 ml of xylene was carried out 
(about 1 00 nm of thickness). Subsequently, the mask (mask -n wh.ch an emission area is set to 5 
mm x 5 mm) patterned on this organic thin film is installed After Wr**?*^^ 
250 nm of thickness within an evaporation apparatus, aluminum was va P or-depos.ted by 300 nm 
of thickness (1.0x10" 3 Pa - UxlO^Pa), and the light emitting device was created. The 
luminescent characteristic was measured as follows. 1TO using TOYO sauce major un . 2400 
type The anode, The above-mentioned calcium: Impress a direct-current constant voltage to a 
light emitting device, and it was made to emit light by using aluminum as the negative po e and 
luminance meter BM-8 of TOPCON CORP. was used for luminosity. Hamamatsu Photonics 
spectrum analyzer PMA-1 1 was used for the luminous wavelength, and .t measured 
[0073]ln order to evaluate the endurance at the time of high temperature preservation the 
Produced element was made to emit light after 3-hour neglect under the cond.tions of 6 ** =.nd 
20% relative humidity, and relative luminance (by the driver voltage 10V, luminosity h™**** 
after element production is set to 100, and it displays by making temporality of after luminosity 
fnto a relative value) was measured. The measurement result is as follows, 
voltage (the minimum voltage by which luminescence is observed) was 4V, ,n 5V, showed the 
current density of 287 mA/cm 2 . and showed dark blue light with dramatically sufficient color 
purity by the luminosity of 81 cd/m 2 . Maximum luminous wavelength lambdamax(es) were 440 
nm, a chromatid* coordinate (0.1 53-0.060), and 0.05% of external quantum efficiency. The 
relative luminance after temporality was 85. rtmMim ^ 
[0074]The element was created like Example 5 except having replaced the , llustrat.cn ^pound 
5 of comparative example 1 Example 5 with the comparison compound 1 wh,ch processed the 
polymer backbone end by the benzene ring. The luminescent characteristic was measured like 
Example 1 . The measurement result is as follows. _ ,\ 

[0075]The minimum driver voltage (the minimum voltage by which lum.nescence is observed) was 
4V, in 5V, only showed the current density of 108 mA/cm 2 , and only showed the luminos.ty of 1 1 
cd/m 2 The luminescent color was light blue - blue-green. Maximum luminous wavelength 
lambdamax showed 422 nm, 483 nm, and with a half breadth of 125 nm luminescence, and has 
changed from the luminescent characteristic in a solution a lot (the luminescence maximum 
wavelngth in a solution being about 416 nm, and half breadth being about 40 nm). a chromat,c.ty 
coordinate - dramatically - color purity - having fallen (0.1 78-0.264) - ft was shown. 
External quantum efficiency was only 0.01% (it measures by 10V and 97 cd/m z ). The relat,ve 
luminance after temporality was 65. 
[0076] 
[Formula 7] 

tbiffb^i. 




(Mw=77000) 



[0077]The element was created like Example 1 except having replaced 40 mg of the illustration 
compound 5 of example 6 Example 5 with a : with a compound [ for an Illustration compound 
^examination ] for compound 1 examination of 2= 30.4 mg 8 mg : 1.6 mg mixture about 100 nm 
of the total thickness). The luminescent characteristic was measured like Example 
measurement result is as follows. , „ 

[0078]The minimum driver voltage (the minimum voltage by which lum.nescence is observed) was 
3V, in 4V, showed the current density of 219mA[/cm ] 2 , and showed green emission by the 
luminosity of 1010 cd/m 2 . Maximum luminous wavelength lambdamax(es) were 531 nm, a 
chromaticity coordinate (0.364-0.582), and 0.13% of external quantum effic.ency. The relat.ve 
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luminance after temporality was 8 

[0079] 

[Formula 8] 




(Mw=48000) 




[0080]The element was created like Example 6 except having replaced the illustration compound 
5 of comparative example 2 Example 6 with the comparison compound 1 Cab out 10 ° ™ of *• 
total thickness). The luminescent characteristic was measured like Example 1. The measurement 

KS^ThVmlSm driver voltage (the minimum voltage by which luminescence is observed) was 
3V in 4V, only showed the current density of 62 mA/cm 2 and only showed the green emission 
of the luminosity of 568 cd/m 2 . Maximum luminous wavelength lambdamax showed 530 nm and a 
chromaticity coordinate (0.338-0.592). Since 0.26% and the current value of external quantum 
efficiency were small, it showed the seemingly high value. The relative luminance after 

[OO^TAIthUgh 5 the details of the mechanism of improvement in the element characteristic by 
using the compound of this invention are not yet clear, to one, according to the heterocycle 
combined with the polymer backbone end. It assumes at present that a certain interaction arises 
between negative pole metal, and the character of the electron injection from the negative pole 
is improved, that the interaction between polymer chains is eased by one more by an interaction 
with the negative pole, and excimer generation is controlled, etc. 



[Effect of the Inventionllt became clear that a high current value and bright luminescence are 
shown the excimer formation by the interaction between polymer backbone is checked, and the 
element of good color purity can be created by using the compound of this invention from the 
above-mentioned result. The brightness lowering after high temperature storage can provide the 
element which was small excellent in endurance. Creation of the lamination type element by a 
spreading process can be realized, and it is useful practically. 
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[ 0 0 0 4 J *fcftl^^W^«iLfc»ff J «ISK»! 
[0 0 0 5] 

[seuB^wftui^ti-aaBBl **«]«> Rtttt. »® 
kbe. iwwiab*«fttt**u #*o««a**ir*.ttt 

[0 0 0 6] 

1. TSEH&*; (i) v&SixZ&'StW, 

[0 0 0 7 ] 
KKBl 

H«-fA, , -A^-H d -KS(I) 

[0 1)0 8] Ar'^EifeffiSr^U-C^-CtA 

2. TjH-«asc ui) -esK^^^ia^ft. 

[000 9] 
[flS4] 
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[0 0 10] nttSULkroSS:*, Ar ! liAr' 

v.\ RWsiHHr**-. 

3 . ijflSE 1 2 KaS»«fflfiH*2r^* < t h-'J 

«^li^'#jS^J«L^it^^?^^, fl«5e< i: 
I o o 1 1 ] 

(0 0 12) «SHn#tt«iS^4:S^fc^*v f&sse; 
up!©, ;?s«fc u A^jaftff 

7 7 7, 0 7 O^l-PH^ituXV^j/j^ ^y-r-=fefi 
o r y V KA--V v -f LfciSS*$ 

i±ih*^*p&ti/cv*>W>'->fc. *fc, si? y 

— ^ ° r 3J L.7tm£**48 

10 0 13] *»W<o-»« (i) «fl:fi*e'jv»-cw 

. ffllWft«+a. Ar'i: l^rttgeK* B - 2 0 « 

*r>\ yxtwi/i', r^*?-te>\ 7/^-7y? 
0#*L.<, 7*.-^, •J-^'SF-l'^. 7 

[ 0 0 1 4 1 A r 'tt, A r ' *fc(4ft«'F«3fWt?*> 



(00151 3?a*R{K***<n5i: L."Ctt» 7 ^ 
Vs ^.-7^.^^ r-z-fvTy, 

[0 0 1 6] '-TB^fiit: LXItv SSSgfli^X- 
Mu -;-7v. ft7 S y, tfn-/K sr-Jf-fj-i/^/K -f 
y#*rf x S—A'* ^'7V~/^ << yf-YS—A'* 4 17 

/K 6&JSMIiS*"?t*» t'Di>y. VDV'Sy* t'y? 

trys^, hUTi**. -<v/ffi^ 

x-y s ^/y>s s^y 
ir-t/^. *y*-y-y^ v*??** 

n, N' -i?7*--/^^^^ N. N' 

[ooi8] ise-^P^&t/^a^'/W^r 5 

^m3 0S-C-wffi^7-*t<^)B^^„ Sfc, -tt 

1 0 0 1 9 I ±^A r'iAt J ft, ZWfr-vSLkW 

T^JX.^, l~20 <DT**A&. l&mW 1 ~ 2 

7-y— /t-^i/S. ->7VJ£-, ^w°^, 
|^5?i!S; 1-2 0(57^^ iK^* 1 - 

j^^^- x ~ 2 0 «T y — A'^A'*— ;i^ffi?i s &* L < . Jt< 
5{?fife 1 — 16 CTM'i*, 1-16 

£!{5i?^:i—8fl5^yrA-*u'>'st _3 e->®x ^rys 



(4) 
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10 0 2 01 HftS: (I) He tfrsfn7 

y — A-E&iH". He tl*, -tJveWfcfct, 
5 &X'0>~-t n 7' y -/^J^T-* Li/ \ ^ alSi-^i: L 

[0 o a 1 1 HB* ( I ) »H« t fc L.-CJUW5HCB. 

77X 1 -f?J-7^^s fcfP— A», -fy* 
^■f/wK 1^7-/-/K f7/-/", 

-OH-A-, -f^'/-*, *JT*/-M f- 

r ^ 7! /-As t-y^K t-y^ ^ 

y*i»\ e?^. h5>7J?^ 

-^-f-y-A-. Kyxf-/!/-*, ^J^/- 

a-, y >\ v*/ f ^ y y < y 

>•„ 7 97?^ f*T -XT >J- 

jA^y-A-, ^xtwyr/- 
^ 5 i- y -/ /v, •y-r ✓—/i', «<■ s K— 

A*. fT'ST'S-fls, WO's, *>Ji*>* ^'J 

v, by 7 'sv, *t/yv- -fy*/!)^ 

^mtititm^i^mx-m^Kx^x t, a 

[0022] *5SiSw-«fc* (II) wflrfMfee-^ti!* 
ttkUKWta. R'fcL-XCi, ^ft^Winit, K?sm 

£.2 o*t?»7a*a*. fiMB»4*»6 i eSfwr^ 
*A.*A#.-A'3j-*i'B, R5W*6?5»e>i 6*T?<»ry 
- A~£;W * t < s 7 A* U- y&P) 9 h. ®£ 

aflT^lil^JS****** S«3»4*»& 2 0©© 

[0 0 2 3] K'tUX, «*«li»e,18*'eorA' 

#i, J&» 4 8 * -C-O 7" A*A# A# *A*-* 

Jge3K-jgfc -A**" £ 0 #* L 
<, .^aS, ^aS, //w^n tfAJS, -Ty/ 

dtfAffi, /A^A^A.K, 4 •J-ff-)V&. /A-VA 

^v'A-SS, /A^A^f-A*, 2 

3£, yA-^AKy'S'vWS. /y^A^-^i'A&v > 

h*V^A*, ^ I-^->^ K*^^A3k 
S v /A^A7ntfA#A^=^Wh*5/JK, -ry^we 1 



Yy:7fvl'#A^A/i'*v'S5* /A^A~*'> 

[00^4] R'ats, **t«atosu^ *aa*i 
2 o $-cwr a*-a&, est?* i * ,f -> a 0 

U8liRiA»ei 2 o t-e«>r^*A'*/i^=A^*-*-j/ 

y^»sj:'5*f*t<. /^Ht, --=f'/HS, /ft*'/*? 
^us. //nvt"-*^/i-£, /^Wf^S. 2 

'i-A*/v~.*-»i> 
A^ntfyi-ftt ^yy'ptvuf-i-lSs sn^rA&f- 

& / 'A^s'AK7 s 'i'A-J L >hiE. //w^^^ 1 /!'^? 

a tf/t* A*-- -ViS, / /UVA'7''? : -/U'*/H}<=A 

/W/J-^-->3£, 2 -3tf-/i^de-'>'A'*A'*S=A'>l'* '>k£s 
/ y^/k Kt i/AtfA>tf ^ A"7A^^-+ 

[0 0 25] He tt UTI±, ±S£H1S5C ( I ) wH&ffl 
« tf-T'SE'^fcW jf * U\ Ar'iLT 

l± N ±«BHB3K (I) &mi<o<vx-&<<tio>t\mv>& 
■MU 1 , attaiiKO^fjaS-ewsfe^t. ^y 

t L-Xtt, 5-1 00 0 00 * L 
<, 1 0-1 OOOOOWD^U, 20-100 
0 0 0i«»K»*L.l<\ 

[002 6 ] fciSWfc/fl^j^-tert; ( i ) fc'J-sV- 

tesc ai) ^*in5ft^»-5t^K^*^a<«^ 

[0 0 2 7] 



(G) 



#[12 0 0 2- 




(6) 
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(Mw=47000) 



(MMtellOOO) 



1 {Mw=370QO) 




[0 0 2 91 ±ge«o -ft* (I) fcJtO'-flS:^ <U) t? 

y£», mWf.XS. 7 7 7, 0 7 0*Wd»*SiX 
•Cl»**tfc«» Maciomohculns, 19 9 
7ip, 3 0*, 768 &-7 6 9 l^li5Ei£4tl,-C^ 

Jt^i (^/H±) 14, 0. 90:1. 10-1. 0 0 : 
1. OOWIU, 0. 95:1. 05-1. 00: 
1. 0 0*'J:9&*L<. 0. 9 8:1. 02-1. 0 
0:1. 00j»M»ti»*U*. 
[0 0 0 1] ttffli-Sgtttt. 1*4< fc t 



-HBtfaKU** /?-l8 lC*f-L-C 1 - 1 0 0 m 1 

)WSF*L<, 3-"5l)mlj!i(lWL<, 5-2 Om 
J 04914** U\ 

[0 0 3 3] tfejUi-**BJfii: ur«, *^ffi=&WSS^ ? 



(7) 



» 200 2- 233888 



10«K#ff*K, i~6iil8fe»!±9#*K, l~ 

[0 0 a 4] fcffl1-affia**5il.-ctt. '<5s>0*« 
S|fe)S#£U<. Pd (II) SjifclrtP*'^^* 
(Pd (0) ) L.<, E»'V?S>*A, 

(Ml7x=*7^-;^v) 

i */Wi»i,r, l x i o-~ i x i o-'^/i^m 
£ L< , ixl 0" : ~ 1 x l 0-**A*± tJ »* L<, , 

10 0 3 5] WBB»»««««o*ffltt. JPU^-Ofi<H6! 
*±»f*»fc, tttticawflrcfc^ «JH-*-S«!SS«i 
dte^turiJs *^.^=.»AJii, ^? 

^^f*, * y 7** vw«#* u < . t 1 h ? 

fF57*WV*^()At KtaA-->l-' 
«fc6t * 9 ff* L < . 71-7V VfTiVT = '7 

l- y * 7" y a-> f-/ur v^&=. ?AJ'»7'f HSWW 

l --c-/U(i*J- U 0 . 0 0 1 1 -Tryl^W 1 .* t < . 

o. oi-w-o. s*n*J:9»*L.<, 0- 05* 

[0036] m^KJSWffiiSt LTtt, 
te#)fiWf*UV*, 7 0 u C-/j 5 Af*U<, & 

ffi- 1 5 OtflS J; 5 0* L.< , &j£~ 1 3 0°C/v5^t» 

$ u \ ffi^ra t UTf*, i-5o vmtmt l. < , 

1 ~2 4H$WJ: L-< , 1-1 OWi«^ffi 
U\, ^1^)tfy-v-OT.^Mi LT(4, 5-10 0 
OOOJ ! «t<, I 0-1 0 0 0 0 0 I. 

tttttti. o~io#ff*u< 4 i. 0-7. oii;j;ti 

*f*L<, 1. 0-5. 0«IIU>. 
[ 0 0 3 7 J ffi^S-ttit^ II v^WffiWIitti^ 

/WK *9/-^ rtv>, it****, 
[o o 3 8 ] ;W6(fl«MBs* ( i ) *j.£tf/*fctt (i 



^y^ws-a*) iiTttsuts^.siits 
#y^-}* s (I) fcitf/Sfctt Ui) 
fc^-Ct&^U ^7^"^ #!)7;^uy^ffl 

tai". motfv *y tr^*/w<>/-^» 

zR-i§-i-5> * y y K^-V iv 

[0039] -ffiss: (i) *jaoh»k: UO -c**Jt. 
OTWtit *jieit<t^«i*tt«iaffll. xtt s *^ 

[0 0 4 0] Z>gf.4r&n. m-mMM'l, 

v\ 

[0041] *fc=* v y r^!S>jt*^&&7S>t>-«:^ 
(i) *fcrt-)123*; (ii) -ciS Zftz-foGW^+'tiJ^ 

5 saw* «. 

^WICIAPSSS^^VJ^ 0 0-1000 

( (v/cm) "*) <r>SlfflX, ®n ! -»J&*iia ! *- 
A^SlSttl-l. ox 1 0\n'- v-'- s-'EUl 

U< . 1 . 0X1 0'' c to' ■ V" • 

« ff * U< v 1 • OXlO-cm'-V' 

[0042] -*]•©«« tc^W t> t < nrnm 

W<K,-Si ; -* (1) UO 

^ffi^*fc»3*W#*?'/fi«*l't lx»# y -v-cd 

^4 0 0-1 0 0 0 ( (V/cm) "*) «fi£HT-, 
»f«»»»J:tF#-/HWtt*fc 1 ■ 0 x i O^c 
m 2 ■ V ■ s -'jJLtOTtoW-S t < , 1 . OXK) 1 
t; m" ■ V" 1 • s "SX±.(DfW£ V l>< . 1 • OX 

[00 4 3] *?§Bj©?£^T-r*, IfiffitSfftiO-SWJ 
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[0 0 4 4) fi*ftA*Btf:» *f 
h,Z »oa*>*» WW U"C«i ffl f 6 t>«x-fo e . 

[0 0 4 51 Kwrnw^tzmmuft^^^ 
x-masc stir t ssHMtia* t T-(t;s*» 

IftWttllMtSlvCv i *i \ 

[0046] *«5f3<0«sg-P(c-(sgrai-5^«fl;^» 

[0 0 4 71 ^T-ffiAffi^ift^ttft^^^-^aAtt 

[o o 4 si ^%m<o^\mt^m^m-m&)Kmmii 

%&<rmm^ 0 0-1 0 00 ( (V/ c 

m) "') <7*[1T% 3 . 0 X 1 0-*c m' • V ■ s •' 
L< , l • OXl(t 1 c m* • V • s 
-'^_k<7Mii!e/js itiSJU. o - o x i o "• c m' • v 

[0049] ^m.^w^-^i^.^ S-T'SAS 
SSflk *jj;otiHf>«ffl^ 



X$jax$&„ _h£©0il«4'X' > 

l*SlMr«<l:£*. tfWfffc'MWM*. £r«#<§<t£ 

ff, #i&&&{t;£*. '^w»«sff. m&xv^-** 

Mi* L < . * X- (,—7 t»K{-T-a**»KW»fli^«s 

A d-T 1 77 -f 1- (WT. TOFtfttS) 
,UX (Synth. Mci.) 111/112,(2000) 381"«-J>©««*r 
10 0 5 1 ] ^52S8»«(t:^Wl^^P^^{^W 

;kjg:Att«il^X4. 7 C V«±10. o«vbk* 
4. B.V«l±10. OcVi^TX 
**ii!»J:5»*lx<. 4. SeVKtlO. ObV 

v^fem«sii*-' l «Att«3ft*"e 5 . 0 e va± 1 

0. 0 6V«TX*^Zi:A ! *f3: t<, 5. 1bV«± 
10. 0«V»F"Wb5rtU«J;«l**L<, 5. 2c 
V Elii 10. 0« veiTX*& 5 - 1 *«3Efc»* L.I/ ». 

[0 0 5 2] if^txpMctm**atttiu*w& 

V £DOT- V S SIR (;K D ■yVXtfisl-try * 

.^n-t^X-tJ;V>L. ^ff?"B-lr^X'l)J;i'V 

□ »*LV^»MtbXS*7R, /^/^ 

•i^H-iA '<v-ify, l^w^^, A-iyuv, 

(t1», #*BHb^*> *fc^ix&<DjftS*<c^«:JBv^ 



mi 2002-293888 



&fwj£i.r»., $Ht*x warn. my(^ 

5>*A, S8F—/#Hti'^i ? ^^ ( I TO) 

ft, Sfclt«IH«S1t*R tfftSfc 

t-) , «w$&tt*m (*y-/----yv, #yw?x 
jWjftir*<j|W€»*u «si-<(±, wwttMM*. 

ffi, aWtt*©jft*»6.ITO*fc»ITO/ 

pedot-pss ttttttfti j: "J # £ t v \ Utmnmf 

(JD1 «««,tL<. J:9ff*l.<tt, 5 On 
to ~ 1 m m-rti 0 , JtfcJff* U«10 0nai-5 0 0 

[0 0 5 4] MOB*, V-*?*****, S^/W 

it, tff^&wiffttH^fr^tt^sfcrt' a*r^ 

^ffl^^S-MU ilf&O. 2mm#±, »*L<»* 
0. 7mmE).itf){,Bi-ffli'5, WMMtmuMmc. 

fc, {Is***** (yVv-^rt-tettf) , 1 TOMtftB 
ffit J: «? , # : ?-<»!mffi£&T\i'r%%&i&Zfo&Z> c 

ioo55] »«fE*ffi;M4tom &*wim<t& 

ft, fa^a^^GB^kfl-ft, **MI;ttft<e4ru« 

«tiSt®JSmfc(t;<-i-e. W^ft*/t(4S(«Sft4:fflV ^ - 
Ma, K«) *j±0tt«7j/4t**t«aWIS«». 

fcfcwswtft, fe ». 

* i) * * tcfct ft h , y <t-tJ*-7»- 

t" >7 A«S»*±^JR, 7 y ifeflfefc ± tKT/l-* n ± 
Hi&»0«»ft;*««i^«4!»if 6*U ** L< tttWfBB 



^iy^^refcs. 

loose] ±^kfi-ft*5J;tm«-ft<»"*)S<» 
i£-fc"»n?fc<, i^ffftfe^O^ft^^©^ 

U< til 0 0 rim- 1 w mT-fcS. |&«W®fcli«T- 

t tin, pa»Jiv^«->- h*s*n*e^**w* 
[0057] 5*)ttt<bOfti4, ■&mflMmz« i m-£-& 

t ± i/ \ »«ttft:ftft fc ur »* l < ft*&»'pfiBf b 

[00 58] (a) ^^/W 5 X 

t-y-^x, fr^ypts^. 

#r^x=i/^es^ *,-j:t) 5 ^n&wiifiifc^iT' 
t5i«y-?— ns^ftfc^ 

(d) ^ ^ -f W 

^«*ti£iTot*it)"?ife5. >^yA^<y^>. *y 
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RSgflsSfctttfi-^ y y&JS^tKe^ : 

tr ?7f-u^ry|'7-b^, ^^y/t-r sy* 
^ . y j^^mio^MwnMmm^ 
y, sf^^w, tfy^/i^-i^ *97i.-.i/y 
t ; I- ^ ^;Ht^^»*t(**^7 -f y y&Sffi 

T?f**V « 1 n ta~ 5 m m WfiS|3B« fcWW* L 
< , J; "J m U < I* 5 n m~ 1 „ mf-fo ■? , JEW** L, 
<t*l 0niD-5O0iiml?M. 
(00 6 2] *«Mfc^*®«JIS«A1fe«. »l-BR***i 

yvm, RUNtb «m (7>^u7--/d^ 

a-fvy^tli. -T^i^S' 1"^ 

m*»ii.ri»«ittf. *yffltf=/K *y*^*"* 

T'fwJ^n^-K * y 7t4y^/^>, 
=/k ABSfflflgs sify^y^y, ^f^ife 'Fsa 

& a*snfc**MiaM-s«6©* ***** L 

% y * y r y -Mr/** y, e"7 y* y y, t 
/is^/i^v, xf-y/i-ryi-n^. 7/W-w 



»s««3»r ? yfl;**, ^^^^ 
fc**, ^SfiMR^^U rV v*ft£*, #^7^ y y 

,<./_,i,) T-^y^steffi^v ^^-7^v<b 

^1b#i*, 7-= ?-*7*><tG®, # 

y^tf-v*^ ia^*5jio t wa^y^-7a:^-^y 
y ^ a-* y 

*/w<y-;K hV7'/-;K ***>'-/K ^-f-f 
TV—frs * ^ yv—tw 7*-i'^7 5i', 7-y- 

<t tx« ra* y v = y- * y ^ ^ ^ v*-*-* 
±v>„ wwtwiiv fyj^-, tf-7-yv, 3?/y 

dr/^^y 7xt^a!)>, l-yTi'V, f- 

^ssf 1 /uis vsai*^ 8 - * ✓ y / -/^w 

¥iffjM„ za^#j*tri5«y^-t L.-cctfflt-x'bJ; 
v\ fc 9 frtttf tf7^v, ^/yy, 
y>- s 7xtwn!/y, f-yr-yy, 7^1-^ 
y, !-yr/-/K **W7-/~/^ 

flc, -^7 ? u- y-s y u >-S?«^J«'7 1- 7 ijfrtfvim 

Am, s y j-,i-®m»v&&mt j <?/ 1^?* 
mL-T^&frm^&te^&tv-^^ y 



(11) 



#M2 00 2-2 9 3 8 8 8 



* / y 9*79**7-* 
[0 0 6 5] «Mi^it?) ; mt'fiio ! »e(''$ : frcs^5' 

fls/ji J: "9 t < ffl^ fens. rhtjiiiWlMf 

[0 0 6 6] UTtt, 

(4, In, S ri , Pb. Au, Cu, Ag, A 1 . T 
i . N i W'feJB, MgO, S i O, SiO., A 1 ,0 
k GcO. NiO, CO, BaO, Fc.O,, Y>0 
», T i o^&«tft», Ms F., LiF, A l 

a *»\ >k Li > ? /m * * y k * y f * ] ~- * 

< 1 1 ii; l 7?=3-T;-/-v~i^ti'-'ey^-ffii5'^t*« 
ts^7 yS&fcjfr&fc, 1 %«±«SfcWSfcS< 

ssbw o . i %en t 'wift-ffitt^HW#tf fen&„ 
[0 0 6 7] #»«»Jya;ico^Tt>»i-i*i^i*« 
<, «i*.iTO*a0Hfe (cvds) , nsm 

n&m*'* v9i>> w+b*- f 9 

(mbE) *9^*-"-T*>'tr-Aife, -i'^ 

Djfe, SiCVDfe ^y-xcvuisfe, 4*9 Vs.* 
[00 6 8] 

■*■&*«, «Mnf*SWc* <JlMtS*i.6 

(4, 4, 5. 5-^1-9/^-1, 3, 
jlfnyy-a-f/H -9, H-^-y/^/^^^ 
7^1/^1. 6064s (2. 5 0mi»ol) , 2, 7 
— jjyo*- 9. 9 — i>— y-'i'-T'/i'^-^^/i'V/^u-v 

1. 37 1 Ig (2. 5C)mraol) , h^l 1m 



0. 125g (0. 3 1mmol) £A*V©E.^1 0# 

y) /^yi^AO. 0l5g (0. 0 12mmol: 
0. 2 6rnol%) ZMx. ®£X'l O^^Ufc. ft 
^■e2Mi$S8-/- h y *A*igifc4. 1 7ml frlW*., IS 

^ 4 . 17ml 5:Jii SBW£ U.t*« feW- i 5 uf fflS&f 
Ufc. Jfc^t' KAMI'S ml &;jnx)Sti6Lfci& ? fe3£li9 

3-il?p = y^7i'yK0. 138b (1. lZSmm 
ol) fc*n*l SS^SiftLttflSfcSIffU *:^t-3- 
■ytJ^eiJ-^O. 0 1)48 (0. 5 3mmOl) %M 

2 om i tiBi«*Lfc«, Bowwdtms-ww 

U ^^;"*:*=10:1 OSm) rajSMSW+to 
-4:^ ^ifWi (Mw) 7 6 0 0 0 ■ 

•^u-^is) , ttemft+Si (Mn) 31000 (?Ky 

^ff>4|S) , -f sj-WfcsKT-y'X'V/i' UP) 5. 8 0 
ov, *^«WP*8. OoV, a*/Mf-*('+y7'Z. 
8 t) ,- V, i@ffi^5g?e^)!£S4 1 6 nra, miM*.& 

453 9 0nm P n*/^^, lXlCmol/ 
1) ,. 

[0 0S9] »i2 

(»T^t)6»^nK) 35»Jl^2, 
9, 9-^-y^W***'*>l'VA'>J-l'Vfe4. 
yp^-2, 1, a— <'>~/^r*7-/— /KCftx, 3< 

«daji?pji t-r^n^'n, 4 -yn^y/7?f>-. 

2, 1, 3 — 4 -^A'-#H-S' 
*W^ft (Mw) 1 6 0 0 0, Scf-^^S (Mn) 9 

ooo, ^7t-y'(l;;K9 l v->-v/i' GP) 5. stiev, ?g 

^SlfRTJ 3 . 4 y e V, ^^/u^-^ V . 3 7 e 
V, &i£ro«»*:ifc£5 4 5 nrn, ©i|X«-«fcS:4 4 
9nm (^BP*A'Af|', IX J.O^tnol/1) . 
[0 0 7 0] ^»1J3 

(^■ft^ 7 ©•&)*) 5E»J1«2, 7— ^fl*- 
9 9_,^_//^^• / ^^-^ ; ?■/^7/^^"^>'4rN, N' — 

(4-7-t3*7i.ri/u-) — N, N' -i^'7^-^' < >' 

* ! J*\a<iL. -Mi&mmMt^x^^'-h, 2-7 n=z 
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